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(54) CnOCOB PEMOHTA OBCAAHblX KO- 

/10HH 

(57) McnojibaoBBHHe: peMOHT ysacncoa c ona- 
raMM pa3pyuieHMn m Ae<t>eKTaMW a ctbhkbx o&- 
CSAHUX KO/IOHH. CylUMOCTb M3o6peTeHna: 

noA6vipaiOT utt/iHHApHMecicMft naTpyGoK pac- 
HBTHoro nepuMOTpa. A/wia KOTbporo 6o/ibiue 



eHyrpeMHero AwaMeTpa 2 peMOMTiipyeMoro 
ynacTKa o6c3aho& kohohhu, a A/iuna naTpy6- 
tca 6o/ibtiie a"hhu HHTepsana noepexcABHU*. 
flpoM3BOAflT nonepeMHyio Ae4>opMauwo naT- 
py6ica no aceft AAMHe a<> ndrepw ycTo&MMBO- 
ctm. 4>wKcauMK> ero b stom nonoxeHMM, cnycic 
b CKBaacMHy m ycTaMoaicy b aoHe noapexAe- 

HMfl nyTCM 4>MKC3TOpOB. llpM 3TOM M3Tepna/l 

naTpy6Ka Bbi6upaK>T no MOAynw ynpyrocTM - 
E. KOTopwft onpeAe/i*K>T M3 cooTHOUJeHw*: 

1 4 P 

E- — * ■ , rAe P - KOHTarrHoe Aae/ieHwe 
(h/R) 1 * 

narpy6K3 Ha ere h km o6c3aho* ko/iohhu: h - 
TO/imMHa CTewcM naxpy6Ka; R - paAwyc BHyT- 

peHHeft CT6HKM 06caAH0fl KOAOHHbl. 4 MJI. 
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HaoGpeTeHMe othocmtcr x TCXMonorviM 
peMOHTHux pa6oT b He<|>ieflo6biBaK>wea npo- 

MUUJ/ieHHOCTM, a HMeHHO. K CnOC06dM /IMKBM- 

AaUMM ysacTKOB c osaraMM pa3pyuieHM« m 
Ae^erraMw b oeHxax o6caflHUX ko/iohh. 

He/n» M3o6peTeHim — noauujeHMe a<t><|>ex- 
tmbhoctm pcMOHTHUX pa6oT ■ m oeecneneHMe 
pasHOMepHoro npuxamw naTpy6xa no ace* 
ero /yiMHe k o6c3ahoh ko/iohhb npu ynpome- 
hmm npouecca ycTaHOBKM naTpy6xa aa cMeT 

MCX/IK>MeHMfl AOnO/IHKTe/lbHOrO B03Ae&CT8MA 

Ha Hero. 

Ha 4>wr. 1 M3o6paxeHo ycTpoflCTBO a/»» 
npwBeAeHMfl naipyGka b coctoahhg noTcpw 

yCTOflM M BOCTM .* H3 $Mr. 2 t C6MBKM6 A-A Hd <|>Mr. 

1; Ha 4>wr. 3 -ceMeMVie 6-6 na <J>Mr; 1; Ha 4>nr. 
4 - narpyftox, 33<t>wxcMpoBaHHUH b coctobhwm 

nOTCP« yCTOftMMBOCTM; 

. YcTpoACTBO &nn npMBeAeHH* naTpySxa 1 
b cocTo«Hne nofepM ycroftHMBOcm -npoTarw- 
aawmce ycrpoftCTBo - npeAcrawiaeT coGom 
KOHMM^cxyK) onpasky 2 c 4>opMOo6pa3y»otUMM 
CTepxneM 3 m po/iMxaMM 4« 3axpen/feHHUMM 
no /vniiHe onpaBKM; Po/imxm 4 CRA33HW c Mexa- 

HMMCCKMM npMBOAOM 5, Bp3UlBHMe H3 KOTOpuA 

nepeAaeTcn ABMraTe/ieM 6. - flociie npwBeAe- 
hm$» naTpy6KaBcocTO«HMenoTepnycTOrtmiBo- 
ctm npu noMOiAM AaHHoro ycTpoMCToa oh 

4>MKCHpyeTpi B 3TOM COCTOflHMM flOCpeACTBOM 

<t>MKCaTOpOB 7« coeAHHeHHux MOKAy co6of* 
CTepXHRMM 6. FlpMBOA 5 npeAcraB/iiieT M3 ce- 

6a aytwaTyio nepeAany c oahom BeAymefl 9 m 
AByM» seAOMUMH UiecrepHAMH 10. 11. BeAy- 
maa ujecrepHfl 9 ycraHoaneHa Wa buxoahom 
BSiiy 12 ABwraTe/ifl 6; Ha sany 13 Bepxnea 
boaomoA iDecrepHHycraHoaneH Kpa.HHHf) Bep- 
xhmA po/mx 4, a Ha Bany 14 hmxhbm eeAOMoft 
uiecrepHM xpartHMH hmxhmh po/imk 4. Po/imxm 
4 (m eepxHwe. h HWXHMe) CB*3aHHue npHBOA- 

HUM pBMHBM 15. PoJlMKM 4. He CBB35HHUe C 

eajiaMM 13 m 14. Buno/menu ynpyroanacrMH- ' 
humh mim noAnpyxuHeHU b peay/ibTaTe Hero 
ohh OTCiiexMBaioT Ae^opMauHio naTpy6xa. 
Boxoaue po/imxm 4 aaxpenneHU b xoHMnecxoA 
onpaaxe 2 c 8O3MOXH0CTb»o.8patueHMJi. Ohm 
He noAnpyxuHeHu h ycTaHOBjieHu coocho k 
4>opMoo6pa3y»otueMy CTepxHH) 3. 

«' 

Cnoco6 peMOHTa saxmcwaeTCfl b c/ieAy>o- 
meM. 

BHasa/ie ocymecTB/iawT noA&op natpyfr- 
xa pacsetHoro nepMMeipa m ynpyrocm. HaT- 

py60K 1 BUnO/lHftlOT B BMAe TOHKOCTeHHOrO 

Kpy'roBoro uvuinHApa wa MaTepwana o6/iaAa»o- 
mero cbomctbom ynpyrocTH. npMMeM nepn- 
Meip' un/iMHApa 6o/ibUje BHyTpeH Hero 
nepHMerpa peMOHTupyeMOft o6c3ahom kohoh* 
hu, a A"HHa - 6o/ibtue MHTepsa/ia noepexAe- 
hha o6caAHoA koaohh bi . B xasecTBe 
Marepnana naroTOB/ieHHR naTpy6xa moxct 



6uTb Mcno/ib30BaHa BUcoKOxaHecTBeHHa« 3a- 
KaneHHan CTant. CTexnon/iacTnx m APyrwe Ma- 
Tepwanu, xapaxTepM3yiomMe tcm, mto 
HanpnxeHMA, B03HMKa>omvie b hmx nooie no- 
5 Tepw ycTOMMMBOCTM, He npeBuujawT npeflenoB 
TexysecTM ashhux MaTepwa/tOB. T.e. coot- 
eeTCTBywT ynpyrwM Ae^opMauMnM 3tmx MaTe- 
pna/iOB. 

3aTeM'npon3BOA«T nonepenHyio Ae4>op- 
10 MauwK) naTpy6xa no sce^ ahmhc ao noiepw 

yCTOHMMBOCTM M <t>MXCaiiMK) ero B 3T0M COCTO- 

AHMM. f\ns\ sToro naTpy6ox 1 noAaioi na bxoa 
onpaeKH 2 npoTurMBaKJiuero ycxpo&cTBa c 
npeABdpme^bHO.BXAioMeHHbiM AonraTeTieM 6* 
15 nepeA9K>iuHM apauteHHe Ha po/imxm 4 c no- 
Mouibio MexaHMHecxoro npwBOAa 5. Po/imkm 4 
aaxBaruBaiOT naTpyGoK m npoTJirMBaiOT ero 

BHyTpb KOHMMeCKOfl OnpaBXM 2 yCTpOMCTBd. Ho 

■ nepe ABHxeHMfi naTpy6xa BAo^b BHyrpeHHeM 
20 noBdpxHOcm nocTeneHHO yBeflMHMBaeTCJi pa- 
' AHB/)bHan Harpy3xa, AeftcrByioma* Ha Hero cb 
crropoHw onpaBKM ua-sa yMeHbiueHMfl ee A^a- 
M6Tpa« VlaeecTHO, HTOTOHKMe ynpyme o&o/ioh- 
kvi noA AeRcTBMeM paAna/ibHOM narpy3KM 
25 TepniOTycTOHMMBOCTb, nepexoAfl x HOBOMy co- 

CTOflHMK) .paBHOBeCMfl C BUnyK^OCTbK), 

• o6patueHHoA x qeHTpa/ibHoft ocm UMJiMHApa. 
Ann o6ecneMeHMA nepexoAa naTpy6xa b co- 
CTOAHMB noTepw ycTOMMMBOCTM cflyxMT 4>op- 

30 MOo6pa3yK>mMCi cxepxeHb 3, xotopum 
xoHueHTpMpyeT paAMa/ibHy 10 Ha rpya xy Ha ict- 
py6ox, TepniotUHR ycTOfiMMBOCTb. AajibHeft- 
uian . npOT»xxa naTpy6xa cefl3aHa *c 
npoAOnxax)iu*iMC« y bc/i mmch ne M pa AMa a bH oh 

35 HarpyaxM m hpmboamt k yBenmeHHio b wnyxno- 
ctm 060/1 omkm naTpy6xa. noTepflBiueM ycroA* 
MMaocTb, 0 pieay/ibTaTe nero pa3Mepw 
naTpyGxa 6yAyr cooTBeTCTBoaaTb TpaHcnopT- 
hum pa3MepaM Ten, cnycxaeMUX b cxBaxMHy. 

40 b MOMewT AOCTMxeHMA naTpySxoM TpaHcnop- 
thuX paaMepoe oh npomrMBaeTC^ x xoHuy 
onpaBKM 2 m Ha BuxoAe M3 nee CTAmBaercn 

■ HeCXOAbKMMM ^MKCaTOpdMM 7 (CM. <J>Mr. 4), XO* 

Topue xecTxo coeAMHnk>T MexAy co6om crep- 

45 XHflMM 8. TaXMM 06p330M 0CymeCTB/lflK)T 

onepdUMK) <|>MKCMpoBdHMfl naTpy6xa 1 bcocto- 

UHMM nOTCPM YCTOMMMBOCTM. 

docne aToro npoMaaoAflT ycTanoaxy naT- 
pyGxa b 30H6 noBpexA&HMn o6caAHOM XO/IOH- 
50 mu. 

Ann SToroc noMou;bK>AepxaTeA5i(Hasep- 
Texe He noxa3aH) naipy6ox. 3a4>MxcwpoBaH- 

HUM B COCTOHHMM nOTepM yCTOMMM BOCTM » 

cnycxaiOT a cxsaxMHy m ycTaHaa/iMaaiOT Ha 
.55 ypoBHe y^acTKa noapexAeHMii o6caAHOH ko- 
/iohhu, CTflrMBawiune naTpy6ox 1 4>MKcaTopu 
7 cHMMawT. nepeMeiuan BBepx coeAHHiitoiMMe 

MX CTepXHM 8, HTO npMBOAMT X CHflTMK) p3AH- 

anbHOM narpyaxM. AeMCTBytoiuen na naTpy6ox. 
rioA AeMCTBMeM y cm/1 mm b o6o/ioMxe, noTepnB- 
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weft ycTofiswBOCTb. naipy6oK 1 B03BpamaeTCfl 
b wcxoAHoe paeHoaecHoe cocTOPnue. 

B CM/iy Toro. hto wcxoAHUft bhcujhmm am- 
aweTp naTpy6ica HecKO/ibKO 60/ibiue BHyrpeH- 
Hero AwaMerpa o6caAHoft ko/iohhw. HaTpyCoK 5 
n/iOTMO m pasHOMepHO npwacMMaeTCH ic o6cafl- 
ho& ko/iohhc nepcKpwB y^iacroK noapexAe- 

Gu/m npoBCAeHw iia6opaTopMue wcnwTa- 
HM5V cnoco6a peMOHTa o6c3Ahux ko/iohh Ha 10 
moac/im o6caflHofi koaohmm c ue/ibio npo-. 
eepKM ero pa6oTOcnoco6HocTw. MoAe/ib 06- 
caAMOft ico/ioMHbi npeACTae/i«eT co6ofi 
TO/icTOcxeMMyio Tpy6y c BHyrpeHHMM AwaMer- 
poM 80 mm. napaMeTpoM 2515 mm h Am*Hoft 15. 
500 mm. 

naTpy6oK Bbino/iHeH M3 CTewion/iacTMica b . • 
bma6 TOHicocTeHHoro icpyroBoro unnwHApa. 

T0JIU4MH3 CTeHKM KOTOpOTO 0,3 MM, 3 nepWMeTp 

251,6 mm. 20 
B KdMecTB6 npoTflrMBaiomero ycrpowcTBa 

MCn0i1b30Ba/18Cb KOHMMeCKafl OnpdBKd CO 
BXOAHWM AHaMeTpOM 100 MM. BSIXOflHUM - 70 

mm, AnwHofl 600 mm c oahwm $opMoo6pa3yio- 
ujmm CTepxHeM BAP^b BHyTpeHHefc nOBepxnd- 25 
ctm onpaBKH. OpoTSDKica ocyiuecTB/iH/iacb 
A3B/ieHMeMH3 Topeu naTpy6ica. Ha BtaxoAe M3 
npdTuniB3>omero ycTpoftcTBa naTpy6oK MMen 
A^aMeTpf 70 mm, npvmeM 4>opMOo6pa3yiomii&. 
CTepxceHb yxce He xaca/icji BWBepHyTOfl 060- 
iio*4XM narpy6Ka, m b tbkom noJioxeHMM naTpy- 30 
6ok 6u/i nocndAOBaTenbHO CTHHyr AsyM* 

4>MKC3T0P3MM, COSAWHeHHWMM MCXAy COOoft 
AByMA CTdTlbHblMM CTfipJKHflMM. 

3aT6M n3Tpy6oK 6u/r cnyujeH b MOAe/ib 
o6c3ahoR ko/iohh u ao ypoBHA 30Hbi noBpex- 35 
AeHMfi o6caAHoff ko/iohhu c noMomwo Aep*a- 
Te/i«, nonepeMHbie pa3Mepu KOToporo He 
npeewuia/iw 70 mm. 3aTeM cTurwBaioiuMe 
c3Topw CABwra/iw k sepxHeMy Topuy naTpy6xa 
33 cwr ycwma, nepeAasaeMoro Mepe3 crepx- 40 

. HM. 

B M0M8HT chutm* nocneAHero <J)MxcaTOpa 
cbo6oahuA naTpyGox no/iHOCTbio BocctaHo- 



BMA CBOKJ 4>OpMy. npM)KaBUJMCb K BHyTpeHHCii 
CTenxe o6caAHOft ko/iohhm m nepeicpwB 30My 
noBpe)KAQMMfl. 

AHa/iorMHHWM o6paaoM 6w/im nposeAeHw 
McnwTaHvtn b yc^OBMux no/iHoro 3ano/iHeHnn 

MOAC/1M 06C3AM0ft KOflOHHU BOAOfi. 

/la6opaTOpHbie AaHHwe noATaepAM/w pa- 
6oTOcnoco6HOCTb AaHHoro cnoco6a peMOHTa 
o6caAHUX ko/iohh. FlaTpy6oic no/iHOCTbio. 6e3 
noBpe)KAeHWft m ck/isaok BOCCTaHoeu/i cbow 
4>opMy m iuiotho o6nera/i BHyrpeHHioio CTeHxy 
o6c3AHOft ko/iohhm, M30/inpy« 30Hy noBpex- 
AeHMH. 

(DopMy/ia H3o6p*T.eHH> 
Cnoco6 peMOHTa o6cdAHbix ko/iohh. 
BWi)OM3K>mMft noA6op neTpySKs p3CMBTH0r0 
nepHMeTpa, nonepeMHyio ac<J>opm314mio naT- 
py6xa no Bceft prutae, cnycK ero b cxsaKHHy m 
ycTanoBKy a 30He noBpe^CAeHHR. o t n m m a 10- 
m n ft c 51 Tew. mo, c ue/tbio noBWUiennfl 
3<t>4>eKTMBHOCTvi peMOKTHwx ps6oT w oSecne* 
neHMP pasHOMepHorp npvm&rm naTpy6Ka no 
Bceft ero aahhc k o6caAHOft ko/iohhc npw oa- 
HOBpeMeHHOM ynpoiueHMM npoueccd yCTd- 
hobkm naTpy6xa 3a cmot MCKflio*MertM« 
AononHWTeiibHOro eosAeftCTBHfl Ha Hero, ms- 
Tepwa^ naTpy6ica Bbi6vipaK)T no moawik* ynpy- 
rocTM E, npMseM noc/ieAHMt* onpe^enfliOT W3 

COOTHOUJeHWfl 

E a MP 
(h/R) m % 

tab KOHTaKTHoe AaB/ieHne naTpy5xa Ha 

CTiBHKM o6C3AHOfl KO/IOHHU,* 

h - To^mnHa CTeHKM naTpy6xa: 

R - pdAvtyc BwyTpeHHeft noBepxnocTW 06- 

CdAHOft KOnOHHbl, 

a nonepeMHyio Ae<t>opMauwio i na,Tpy6xa no 
BceiS A/tune ocymecTBAflioT ao noTepw ycTOft- 

HMBOCTM. 33TeM etO <t>MKCMpyK)TB 3TOM COCTO- 

ahmh h nocyie cnycKa b 3QHy^noBpe)KAeHMfl 

<t>MKC8TOpU CHMM3IOT, * * v 
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of calculated perimeter is selected where 
the perimeter length is greater 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 A?/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 1 0, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3 . 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface* there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin- walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 1 00 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
v transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 



1810482 



[see source for Figures 2, 3 and 4] 



Compiler F. Mukhametgaripov 
Editor O. Stenina Tech. Editor M. Morgental Proofreader S. Patrusheva 



Order 1426 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushskaya nab., Zh-35, Moscow 113035 



"Patent" Printing Production Plant, 101 ul. Gagarina, Uzhgorod 




TRANSPERFECT! TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



ATIANIA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNCAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN Dl£GO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON DC 



RU2016345C1 
RU2039214 C1 
RU2056201 C1 
RU2064357 C1 
RU2068940 C1 
RU2068943 C1 
RU2079633 C1 
RU2083798 C1 
RU2091655 C1 
RU2095 179 C1 
RU2105128 C1 
RU21 08445 C1 
RU21444128C1 
SU1041671 A 
SU1051222 A 
SU1086118A 
SU1 158400 A 
SU1212575A 
SU1 250637 A1 
SU1 295799 A1 
SU1411434 A1 
SU1 430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1. 
SU 1663179 A2 
SU 16631 80 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001 81 0482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 | TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



ftim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL \ 
MARIA A. SERNA 
NOTARY PUBLIC 
.In and for the Stat* of Texas 
My commission expire* 09-22-2009 \ 

■'■ ■ « I U Jl • \' 

Stamp, Notary Public 
Harris County 
Houston, TX 




